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Description 

BACKGROUND OF THE INVENTION 

Field of the art s 

The present invention relates to a therapeutic agent 
of endometriosis for topical dosage. More specifically, 
the present invention relates to a therapeutic agent of 
endometriosis for parenteral non-vaginal administration 10 
comprising danazot as an effective component. 

Related art 

Endometriosis is defined as the condition in which is 
tissue resembling endometrium is found in various extra- 
uterine locations, chiefly in the pelvic cavity, as described 
in Novak's Textbook of Gynecology. The endometriosis 
found in the pelvic cavity is called as pelvic endometrio- 
sis. Adenomyosis of the uterus is characterized by his- 20 
tdogically benign invasion of the uterine musculature (= 
myometrium) by the endometriosis. In both pelvic 
endometriosis and adenomyosis, there is ectopic growth 
of endometrial tissue. For that matter, adenomyosis was 
at one time spoken of as endometriosis interna, to dis- 25 
tinguish it from endometriosis externa or pelvic endome- 
triosis. Thus the term "endometriosis" is herein referred 
to as including both pelvic endometriosis and adenomy- 
osis. 

An increased number of women have suffered from 30 
infertility or dysmenorrhea due to pelvic endometriosis 
or adenomyosis uteri. 

Danazol is known as a drug for the oral treatment of 
pelvic endometriosis. 

Danazol is a drug comprising 1 7a-pregna-2,4-dien- 35 
20-yno[2,3-d]-isoxazol-17-ol as its chemical entity, and it 
is believed that danazol, which acts as an inhibitor at the 
anterior lobe of pituitary (Stedman's Medical Dictionary), 
inhibits the secretion of hormones from the hypothala- 
mus or pituitary or from ovary upon its oral administration 40 
and thereby exhibits therapeutic effect on endometriosis. 
Thus, danazol having such a functional mechanism as 
above has been used as a systemic therapeutic agent 
for oral administration. 

The therapeutic agent of endometriosis includes, in 45 
addition to danazol, well-known agents such as Busere- 
lin, a nasal spray, which is also used as a systemic ther- 
apeutic agent. 

In this circumstance, I previously proposed the use 
of danazol as a topical therapeutic agent (Japanese Pat- so 
ent Laid-Open Publication No. 221 318/1 989, U.S. Patent 
No. 4,997,653, and Asia-Oceania Journal of Obstetrics 
and Gynaecology, Vol. 16, No. 1. March 1990, pp. 1-12). 

More particularly, I found that when danazol is topi- 
cally administered, (») the intra-uterine administration of 55 
danazol exhibits a significant effect on adenomyosis or 
endometriosis interna on which the oral administration 
of danazol have exhibited substantially no effect, (ii) the 
irrtra-vaginal administration does not inhibit ovulation 



and a woman who is subjected to topical treatment with 
danazol may be pregnant, (iii) the topical administration 
of danazol retains a high pregnancy rate distinguished 
from the case of the oral administration, (iv) the intra- 
vaginal administration of danazol over a long period of 
time successfully prevents the recurrence of endometri- 
osis which may be often caused after the discontinuation 
of the oral administration of danazol, and (v) none of the 
side effects such as the increase of body weight, the 
growth of blackhead, (transient) hepatic insufficiency or 
the like which have often been observed in the treatment 
with the oral administration of danazol are accompanied 
with the topical administration of danazol. These knowl- 
edges indicate the incorrectness of the current theory 
that "complete inhibition of the endocrinological func- 
tions of the hypothalamus, pituitary and ovary" is 
required for danazol to exhibit an efficacy on endometri- 
osis. 

The danazol preparation for topical administration 
according to my prior invention comprises danazol 
retained on a matrix base and a release accelerating 
agent, if necessary. The specific matrix base includes 
vaginal rings and intrauterine devices. 

That is, specifically, the danazol containing vaginal 
rings are effective on pelvic endometriosis and the dan- 
azol-containing intra-uterine devices on adenomyosis 
uteri, i.e. endometriosis interna. When danazol is admin- 
istered topically with these devices, pituitary or ovary 
hormones are secreted normally without inhibition, and 
advantages such as the possibility of pregnancy during 
the insertion of the vaginal ring or after removal of the 
intra-uterine device, few side effects and the like are 
afforded. 

In this connection, after the present inventor has 
reported the danazol preparations for topical administra- 
tion, a case of the intra-vaginal administration of danazol 
in a dose of 500 - 600 mg once in a week was reported 
(The 12th Endometriosis Research Meeting, January 
23-24, 1991, Kyoto Grand Hotel (Abstracts, p. 40). 

Though the topical administration of danazol pro- 
posed by the present inventor is useful, it goes without 
saying that further modification is more preferred for such 
administration. 

The object of the present invention is to further 
improve the drug form, the dosage form and/or the effi- 
cacy of the drug in the treatment of endometriosis with 
the parenteral non-vaginal administration of danazol. 

SUMMARY OF THE INVENTION 

The therapeutic agent for endometriosis according 
to the present invention is a drug for parenteral non-vag- 
inal administration to the ovary or Douglas* cul-de-sac 
comprising a solution of 50 mg - 20 g of danazol per 1 00 
ml of a pharmaceutically acceptable solvent. 

The present invention is advantageous for a method 
for the treatment of endometriosis. 

According to the present invention, it is possible for 
a patient of endometriosis (pelvic endometriosis and 
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adenomyosis) to be cured or remitted by topically admin- 
istering a low dose of danazol (and the efficacy of the 
present invention is in the level same as or higher than 
that according to the use ol the vaginal ring). Further- 
more, it is possible for a patient to become pregnant even 
during the treatment with danazol. 

It has also been found surprisingly that the dose of 
danazol is, e.g., about 5 mg according to the present 
invention which is so small an amount as eightieth to one 
hundredth of 400 - 800 mg (daily dose) which is a dose 
in the therapy by the oral dosage of commercially avail- 
able danazol. TTie dose at 5 mg/day corresponds to a 
weekly dose at about 35 mg/week, which is quite a low 
dose even as compared with the aforementioned topical 
dose in the range of 500 - 600 mg/week. 

The present invention also provides a danazol solu- 
tion for topical dosage, and the topical injection of the 
danazol solution is effective against the pelvic endome- 
triosis which is frequently developed at the sites such as 
Douglas' cul-de-sac and ovary and the adenomyosis 
which Is developed within myometrium. 

DETAILED DESCRIPTION OF THE INVENTION 

Preparation for parenteral non-vaginal administration 

The preparation for non-vaginal administration is a 
solution comprising danazol dissolved in a solvent so 
that the preparation has a concentration of danazol in an 
amount of 50 mg - 20 g, preferably 100 mg - 10 g, more 
preferably about 5 g, per 100 ml of the solvent. 

In this connection, the phraseology "for non-vaginal 
administration" means that the preparation will not 
administered in such a way that it is administered into 
vagina and retained there for a while, and specifically the 
phraseology means the administration of the preparation 
to the cavity of uterus or the direct administration of the 
preparation into an affected part by an injection (details 
of which are described later). 

The solvent to be used must be a pharmaceutical ly 
acceptable solvent. Thus, it should be a solvent which is 
not deleterious to and has little irritation on a human 
body, and it is preferably absorbed only slowly. Moreover, 
it must be a solvent in which danazol can be dissolved 
so that a danazol solution having a predetermined con- 
centration of danazol is afforded. Examples of such sol- 
vents include a Lipiodol oily solution which is widely used 
as a contrast medium for the method for contrasting 
uterus and ovary, a dilute aqueous solution of ethyl alco- 
hol, and propylene glycol, polyethylene glycol of a molec- 
ular weight of ca. 380 - ca. 420, glycerine, and the like. 

Target endome tri os i s 

Endometriosis as a target of a therapeutic agent of 
endometriosis of the present invention includes both of 
pelvic endometriosis and adenomyosis as described 
above. 
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Pelvic endometriosis is frequently developed at the 
sites such as Douglas' cul-de-sac and ovary, as 
described above. 

Adenomyosis is developed at the site of myo- 
s metrium. 

Administration of the danazol preparation 

The preparation for parenteral non-vaginal admihis- 

10 tration is administered parenterally and non-vaginally at 
one injection amount of 10 - 20 ml so that the amount of 
danazol is in the amount of 1 00 - 200 mg at the dosages 
of 1 - 4 times/month. 

In this connection, the term "administered parenter- 

15 ally and non-vaginally" means specifically a method for 
injecting the preparation through the cervical os of the 
uterus, a method for injecting the preparation into an 
affected part on laparotomy or with a laparoscope, a 
method for injecting the preparation by piercing a syringe 

20 from posterior vaginal fornix through vagina into an 
affected part, a method for injecting the preparation into 
myometrium with a syringe, or the like. 

Danazol injected parenterally and non-vaginally into 
the cavity of uterus enters into the tissue of adrenomyo- 

25 sis uteri to exhibit directly the effect or enters into abdom- 
inal cavity through the lumen of fallopian tube to contact 
directly and cure the tissue of endometriosis developed 
at ovary or Douglas* cul-de-sac. 

As it has been confirmed by the previous investiga- 

30 tion that the tissue of adrenomyosis uteri is in communi- 
cation with the cavity of uterus, it is possible for danazol 
injected into the cavity of uterus to act directly upon the 
tissue of adrenomyosis uteri. Thus, danazol injected with 
pressure into uterus is injected into abdominal cavity 

35 through fallopian tube. It is necessary, however, to con- 
duct the method for contrasting uterus and fallopian tube 
prior to the therapy and to confirm previously the uterine 
tube to be in communication by X-ray photography. As a 
result, in a case wherein both fallopian tubes are closed. 

40 it is possible to inject danazol intraperitoneal^ with a 
laparoscope or to inject danazol intraperitoneally by 
piercing a syringe into Douglas' cul-de-sac through 
vagina. 

45 Example 

1) Danazol (20 mg) was dissolved in 10 ml of pro- 
pylene glycol, sterilized and injected once a week 
into the cavity of uterus through the cervical os of 
so the uterus. The compression and the induration of 
Douglas' cul-de-sac were reduced and subjective 
symptom was also eliminated upon the treatments 
of two times or more. 

55 While it has been described above that according to 
the present invention, danazol exhibits effect, unexpect- 
edly, at a lower dose as compared with the case of oral 
administration of danazol as well as the prior invention 
of the present invention and the report by the other 
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researcher in relation to its topical administration, the fol- 
lowing characteristics can further be mentioned as the 
advantages inherent to the present invention. 

According to the dana20l preparation according to 
the present invention for parenteral non-vaginal admin- s 
istration, the following may be mentioned. 

(1) It is possible to increase sufficiently the topical 
concentration or the concentration at focus of dana- 
zol. Though the increase of the topical concentration 10 
has been limited in the conventional therapy by its 
oral dose or the therapy with the vaginal ring, the 
topical concentration has been increased for the first 
time by the therapy of the present invention, partic- 
ularly the method for injecting the danazol solution. 75 

(2) While the effect of the therapy by the oral dose 
of danazol has been conventionally believed to be 
exhibited by the lowering the secretion of hormones 
from hypothalamus, pituitary or ovary, I have proved 
that the theory is incorrect and that danazol acts 20 
directly on the cells themselves affected by endome- 
triosis to exhibit the effect. It is as a matter of course 
that the therapy of the present invention by which the 
concentration of danazol at its acting site can be 
increased uppermost is most excellent in effect as 25 
well, since the functional mechanism and the acting 
site have been defined. 

(3) The therapy by the oral administration of danazol 
or the therapy by the nasal administration of 
BUSERELIN make impossible for a patient to 30 
become pregnant, as such therapies inhibit the 
secretion of hormones or ovulation. In the therapy 
according to the present invention, a patient can 
become pregnant during the administration of the 
preparation. When the patient becomes pregnant, a 35 
large amount of progesterone is secreted and 
remaining endometriosis is often cured by the reten- 
tion of the secretion of the progesterone over 10 
months. In other words, the therapy is a novel ther- 
apy fundamentally different from the conventional 40 
therapeutic agents. 

(4) Conventional therapies with drugs exhibit sub- 
stantially no effect or little effect, if any, against ade- 
nomyosis uteri. According to the present invention, 
however, it has become possible to cure or remit it 45 
without extirpation of uterus. 

Against severe endometriosis, the therapy by 
administering a danazol solution into the cavity of 
uterus abdominal cavity exhibits a considerable 
effect. When the injection of the preparation does so 
not exhibit complete cure from endometriosis, 
laparotomy is conducted to remove the part suffered 
from endometriosis as much as possible, to spread 
the preparation of the present invention at the end 
of th e operation and to insert the vaginal tablet of my 55 
previous invention into vagina everyday after the 
operation so that the recurrence of the endometrio- 
sis can be prevented and the patient successfully 
becomes pregnant at a high probability. 
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(5) While the present invention exhibits the above- 
mentioned effects, it is necessary to take care of 
infection, as it were the side-effect, in the intra-peri- 
toneal injection method. If the operation is con- 
ducted sterilely and combined with . the oral 
administration of an antibiotic, such infection would 
be prevented. While the complication of vaginitis is 
observed in the treatment by inserting an intra-vag- 
inal ring, such a side-effect would be quite seldom 
in the therapy of the present invention. 

Claims 

1 . A therapeutic agent of endometriosis for parenteral 
non- vaginal administration to the ovary or the Doug- 
las' cul-de-sac comprising danazol dissolved in a 
pharmaceutically acceptable solvent in a concentra- 
tion of 50 mg - 20 g of danazol per 1 00 ml of the 
solvent. 

2. A therapeutic agent of endometriosis according to 
claim 1 , wherein danazol is dissolved in a concen- 
tration of 100 mg - 10 g in 100 ml of the solvent. 

3. The use of danazol for the manufacture of a medi- 
cament for treating endometriosis, which medica- 
ment is for parenteral and non-vaginal 
administration to the ovary or the Douglas' cul-de- 
sac in the form of a solution in a pharmaceutically 
acceptable solvent in a concentration of 50 mg - 20 
g of danazol per 100 ml of the solvent. 

Patentanspruche 

1. Trierapeutisches Mittel gegen Endometriose zur 
parenteralen nicht-vaginalen Verabreichung an die 
Eierstocke oder den Douglas- Raum, umfassend 
Danazol, gelost in einem pharmazeutisch vertrflgli- 
chen Losungsmittel in einer Konzentration von 50 
mg bis 20 g Danazol pro 100 ml Losungsmittel. 

2. Tfierapeutisches Mittel gegen Endometriose 
gemdss Anspruch 1 , in dem Danazol in einer Kon- 
zentration von 100 mg bis 10 g in 100 ml des 
Losungsmittels gelfist ist. 

3. Verwendung von Danazol zur Herstellung eines 
Medikaments zur Behandlung von Endometriose, 
wobei das Medikament zur parenteralen und nicht- 
vaginalen Verabreichung an die EierstCcke oder den 
Douglas- Raum in Form einer Losung von Danazol 
in einem pharmazeutisch vertrfiglichen Losungsmit- 
tel in einer Konzentration von 50 mg bis 20 g Danazol 
pro 100 ml des Losungsmittels vorliegt. 

Revendications 

1 . Agent therapeutique de I'endometriose pour admi- 
nistration parenterale non vaginale, dans I'ovaire ou 
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le cul de sac de Douglas, qui comprend du danazole 
dissous dans un solvant acceptable d'un point de 
vue pharmaceutique, a une concentration de 50 mg 
a 20 g de danazole par 100 ml de solvant. 

5 

2. Agent therapeutique de Pendometriose selon la 
revendication 1 , dans lequel le danazole est dissous 
a une concentration de 100 mg a 10 g dans 100 ml 
du solvant. 

10 

3. Utilisation de danazole pour la preparation d'un 
medicament destine au traitement de lendome- 
triose, ce medicament etant destine a une adminis- 
tration parenteral et non vaginale, dans l'ovaire ou 

le cul de sac de Douglas, sous forme d'une solution 15 
dans un solvant acceptable d'un point de vue phar- 
maceutique, a une concentration de 50 mg a 20 g 
de danazole par 100 ml de solvant. 

20 
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